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IV. ABSTRACT OP THE INVENTION 

A back light module is provided. The back light module includes a frame, a 

t 

reflection film, at least one lamp, a diffusion board, pluralities of optical films and at 
least one supporting member. Wherein the reflection film is disposed on the bottom of 
the frame, the lamp is disposed in the frame, and the lamp is located above the 
reflection film, the diffusion board is disposed on the frame, and the diffusion board is 
located above the lamp, rhe optical nim, are disposed on the diffusion board, and the 
supporting member is disposed on the reflection board, wherein the supporting 
member includes a first supporting part and a second supporting part, and the first 
supporting part and the second supporting part are used for supporting the diffusion 
board and the lamp respectively. 



(i) REPRESENTATIVE DRAWING OF THE INVENTION: Fig. 3 

(ii) DESCRIPTION OF LABELS OP THE REPRESENTATIVE DRAWING: 
300: back light module 302: frame 304: reflecting plate 306: lamp 
308: difrusion plate 310: optical film 312: supporting element 312a: first 
supporting section 312b: second supporting section 



ENGLISH ABSTRACT OF THE INVENTION 

A back light module is provided. The back light module includes a frame, a 
reflection film, at least one lamp, a diffusion board, pluralities of optical films and at 
least one supporting member. Wherein the reflection film is disposed on the bottom of 
the frame, the lamp is disposed in the frame, and the lamp is located above the 
reflection film, the diffusion board is disposed on the frame, and the diffusion board is 
located above the lamp, the optical films are disposed on the diffusion board, and the 
supporting member is disposed on the reflection board, wherein the supporting 
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member includes a first supporting part and a second supporting part, and the first 
supporting part and the second supporting part are used for supporting the diffusion 
board and the lamp respectively. 
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V. DETAILED DESCRIPTION OF THE INVENTION 
FIELD OF I NVENT rON 

The present invention relates to a back light module and a liquid crystal 
display comprising the same. More particularly, the presenr invention relates to a 
back light module with special supports for both the diffusion plate and lamp to 
prevent their deformation and a liquid crystal display comprising the same. 



DESCRIPTION OF RKf .ATPn A px 

To match the life style of modern people, video or imaging equipment is 
becoming lighter and slimmer. Although the conventional cathode ray tube (CRT) 
display has many advantages, the design of the electron gun renders it heavy and 
bulky. Moreover, there is always some risk of hurling viewer's eyes due to certain 
radiation emitted by the CRT. With big leaps in the techniques in manufacturing 
semiconductor devices and electro-optics devices, flat panel displays such as liquid 
crystal displays (LCD), organic light-emitting displays (OLED) and plasma display 
panel (PDP) have gradually become mainstream display products. 

A liquid crystal display can be roughly classified into three types, namely, 
reflection LCD, transmissivc LCD and translative LCD. Using a transmission or a 
translative LCD as an example, the LCD mainly comprises a liquid crystal panel 
and a back light module. The liquid crystal panel furthermore comprises a liquid 
crystal layer sandwiched between two transparent substrates. The back light module 
provides a surface light source to illuminate the liquid crystal panel for displaying 
images. 

FIG. ] is a cross-sectional view of a conventional straight down back light 
module. As shown in FIG. 1, the back light module 100 comprises a frame 102, a 
reflecting plate 104, at least a lamp 106, a diffusion plate 108, an optical film 110 and 
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at least a supporting column 112. The Electing plate 104 is set on the bottom 
interior surface of the irame 102. The lamp 1 06 is set within the frame 102. The 
diffusion p| at c 1 08 is positioned over the frame 1 02. The optical film 1 1 0 is set over 
the diffusion plate I OS. The supporting eolumn 112 is positioned within the frame 
J02 between the diffusion plate 108 and the lamp 106. Through the supporting 
column 1 12, the diffusion plate 108 is prevented from twisting deformation that might 
lead to a change in the optical characteristics of the back light module 100. 

FIG 2 is a cross-sectional view of another conventional straight down back 
light module. As shown in Fig. 2, the back light module 200 comprises a frame 202, 
a reflecting plate 204, at least a lamp 206, a diffusion plate 208, an optical film 210 
and at least a base stand 212. The reflecting plate 204 is set on the bottom interior 
surface of the frame 202. The lamp 206 is set within the frame 202. The diffusion 
plate 208 is positioned over the frame 202. The optical film 210 is set over the 
diffusion plate 208. The base stand 212 is attached to the frame 202 underneath the 
lamp 206. Using the base stand 212 to support the lamp 206, possible deformation 
of the lump 206 that might lead to a change in the optical characteristics of the back 
light module 200 is prevented. 

However, the back light modules 100, 200 have advantages as below: 
Although the supporting column 112 inside the back light module 100 in FIG. 
1 is able to support the diffusion plate 108 and prevent distortion, the lamp 106 cannot 
be supported by any elements. When the size of the liquid crystal panel is increased, 
the dimension of the lamp 1 06 will also correspondingly increase so that the lamp 106 
may sag due to insufficient stiffness. Thus, there will be some possible changes in 
the optical performance of the back light module 100. 

■ > 

On the other hand, although the base stand 212 within the back light module 
200 in FIG 2 is able to support the lamp 206 against sagging deformation, there is no 
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specific sn-ucturai support for the diffusion plate 208. When the size of the liquid 
crystal display panel is increased, dimension of the diffusion plate 208 will also 
corresponding increase so that the diffusion plate 208 may warp due to insufficient 
stiffness or thermal expansion. Hence, there will be some possible changes in the 

« 

optical performance of the back light module 200. 



SUMMARY OF THE iNTVPNTTnu 

Accordingly, one object of the present invention is to provide a back light 
module and a liquid crystal display having internal supporting structures capable of 
preventing any warping of internal diffusion plate and lamp so that the desired optical 
characteristics are maintained. 

To achieve these and other advantages and in accordance with the purpose 
of the invention, as embodied and broadly described herein, the invention provides a 
back light module. The back light module mainly comprises a frame, a reflecting 
Plate, at least a lamp, a diffusion plate, a plurality of optical films and at least a 
supporting element. The reflecting plate is set on the bottom section of the frame. 
The lamp is set within the frame above the reflecting plate. The diffusion plate is set 
over the frame above the lamp. The optical films arc set over the diffusion plate. 
The supporting element is set on the reflecting plate. Each supporting element has a 
first supporting section and a second supporting section. The first supporting section 
and the second supporting section individually support the diffusion plate and the 
lamp. 

This invention also provides a liquid crystal display comprising a back light 
module, a liquid crystal panel and a second frame. The back light module mainly 
comprises a first frame, a reflecting plate, at least a lamp, a diffusion plate, a plurality 

■ ♦ 

of optical films and at least a supporting element. The reflecting plate is set on the 



PAGE 15/26 ' RCVD AT 4/2112006 4:46:01 AM [Eastern Daylight Time] * SVR:USPT0-EFXRF-5/1 » DNIS:2738300 * CSID: ' DURATION (mm-ss):06-38 



APR-2 1-2008 FRI 16:51 FAX NO. P. 



bottom section of the first frame. The lamp j 5 set within the first frame above the 
reflecting plate. The difrusion plate is set over the first frame above the lamp. The 
optical films are set over the division plate. The supporting element is set on the 
reflecting plate. Each supporting element has a first supporting section and a second 
supporting section. The first supporting section and the second supporting section 
individually support the diffusion plate and the lamp. The second frame is set over 
the first frame covering the edges of the liquid crystal panel. 

In the aforementioned back light module and liquid crystal display, the first 
supporting section separates from the diffusion plate by a minute distance. Similarly, 
the second supporting section separates from the lamp by a mi nute distance. 

Through the attachment of a plurality of supporting elements on the reflecting 
plate on the frame, both the diffusion plate and the lamp are simultaneously supported. 
With a reduction in the degree of warping or distortion of the diffusion plate and the 
lamp, optical characteristics of the back light module or the liquid crystal display can 
be maintained. 

Furthermore, a minute gap is set aside between the supporting element and the 
lamp as well as between the supporting element and the diffusion plate so that 
possible distortion of the lamp and Che diffusion plate resulting from a thermal 
expansion/contraction of the supporting elements can be effectively prevented. 

Reference will now be made in detail to the present preferred embodiments of 
the invention, examples of which are illustrated in the accompanying drawings. 
Wherever possible, the same reference numbers are used in the drawings and the 
description to refer to the same or like parts. 



DESCRIPTION OF TT-TR Pft P.PBRRED EMBODIMENTS 

Fig. 3 is a cross-sectional view of a back light module according to one 
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preferred embodiment of this invention. Fig. 4 is a cross-sectional view of a back 
light module taken along a direction perpendicular to one shown in Fig. 3. 

As shown in Figs. 3 and 4, the back Mglu module 300 of this invention mainly 
comprises a frame 302, a reflecting, plate 304, at least a lamp 306, a diffusion plate 
308, a plurality of optical films 310 and at least a supporting element 312. 

The reflecting plate 304 is set on the bottom surface of the frame 302. The 
reflecting plate 304 reflects light heading in a direction just opposite to the display 
panel (not shown) so that overall light utilization of the lamp 306 is improved. 

The lamp 306 is set within the frame 203 above the rejecting plate 304 as 
shown in Fig. 4. The lamp 306 is clamped and fixed in position by two lamp stands 
314, for example. 

The diffusion plate 308 is set over the frame 302 and the lamp 306. The 
optical films 310 are set over the diffusion plate 308. The optical films 310 include 
diffusion plates, light-enhancing plates or prism plates, for example. 

The supporting element 312 is positioned between the reflecting plate 304 and 
the diffusion plate 308. Each supporting element 312 has at least a first supporting 
section 312a and a second supporting section 312b. The first supporting section 
312a supports the diffusion plate 308 while the second supporting section 312b 
supports the lamp 306. The supporting elements 312 can be fabricated using a 
transparent material such as PMMA so that the supporting elements 312 will not 
affect the optical characteristics of light emitted from the lamp 306. 

Please refer to Fig. 3 and Fig. 4, in the embodiment of this invention, the 
transparent supporting element 312 is formed as an integral unit with a conical-shaped 
body. The upper section of the conical' body is the first supporting section 312a of 
the supporting element 3 12. The conical-shaped body also comprises a through hole 
in the middle. The through hole is the second supporting section 312b of the 
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supporting clement 312 such that the lamp 306 passes through the hole when the 
supporting clement 312 is properly installed inside the Frame 302. Thus, by 
positioning the supporting elements 312 at suitable locations cm the frame 302, both 
the lamp 306 and the diffusion plate 308 are supported to prevent any warping or 
distortion. 

• - 

It is to be note that the upper section (the first supporting section 3 1 2a) of 
the conical-shaped body separates from the diffusion plate 308 by a minute gap and 
that the interior diameter of the through hole (the second supporting section 312b) is 
•slightly larger than the outer diameter of the lamp 306. This design prevents the 
supporting element 312 from distorting the lamp 306 or the diffusion plate 308 due to 
ihermal expansion/contraction. 

FIG. 5 is a perspective view showing the supporting elements on the 
reflecting plate inside a back light module according to one preferred embodiment of 
this invention. Aside from the first supporting section 312a and the second 
supporting section 31 2b, the supporting element 312 of this invention also includes an 
attachment section 3 1 2c. The attachment section 3 1 2c joins with the bottom section 
of the supporting clement 312. As shown in FIG. 5, the reflecting plate 304 has a 
corresponding groove 316 at the locations for inserting the attachment section 312c of 
the supporting element 312. After inserting of the attachment section 312c of the 
supporting element 312 into the groove 316, thermal glue is applied so that the 
supporting element is firmly attached to the reflecting plate 304. 

Aside from using thermal glue, other methods can also be used to fasten the 
supporting elements 3 1 2 to the reflecting plate 304. For example, in FlGs. 6 and 7 
the attachment section 312d or 3l2e of the supporting element 312 is designed into a 
wedge so that the supporting element 312 can be tightly locked onto the reflecting 
plate 304. Similarly, in FIG. 8., a screw that passes through the frame 302 may be 
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used to tighten with the attachment section 312c of the supporting element 312. 

rn addition, the shape of the supporting element 312 is not restricted to a 

conical body as disclosed. For example, the supporting element as shown in FIG. 9 
may also have a thin triangular shape. With this configuration, the effect of the 
supporting element 412 on the light emitted from the lamp 306 will be reduced. In 
FIG 10, a U-shaped supporting element 5J2 with conical branches is shown. As 
shown in FIG 10, the interior surface (the second supporting section 512b) of the 
U-shaped supporting element 512 supports a lamp while the upper end (the first 
supporting section 512a) of the conical branch of the U-shaped supporting element 
512 supports the diffusion plate 308. Since lamp tubes 306 no longer have to pass 
through a through hole during assembly, the installation or exchange of lamp tubes 
306 is very much simplified. 

Although three types of supporting elements (in Figs. 3, 9 and J0)having a 
different shape and structure have been described in the aforementioned embodiments, 
this by no means exclude all the possible configurations of the supporting elements. 
Any type of supporting elements capable of supporting both the diffusion plate 308 
and the lamp 306 at the same time is within the spirit and scope of this invention. 

FIG. 11 is a cross-sectional view of a liquid crystal display according to one 
preferred embodiment of this invention. As shown in FFG. 11, the liquid crystal 
display 350 of this invention is constructed by assembling a back light module 300, a 
liquid crystal panel 360 and a frame 370 together. The liquid crystal panel 360 is an 
active matrix liquid crystal panel comprising a thin film transistor (TFT) array, a 
color-filtering substrate and a liquid crystal layer, for example. The liquid crystal 
panel 360 is set up over the optical films 310 above the frame 302. The frame 370 
covers the side edges of the liquid crystal panel 360 so that the liquid crystal panel 
360 is sandwiched between the upper frame 370 and the lower frame 302. 
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Thereafter, the frames are locked together by passing screws through the upper frame 
370 and, with corresponding threaded hojes in the lower frame 302. 

In this embodiment, the back light module 300 disclosed in FIGs. 3, 4 and 5 
is used as an example for the purpose of illustration. However, this invention also 
permits a back light module having the supporting elements as shown in FIGs. 6 
through S. Moreover, supporting elements having a specific shape as shown in Figs. 
9 and 10 can be used in the back light module to support both the diffusion plate 308 
and the lamp 306. In addition, the back light module according to this invention can 
also be applied to fabricate an active matrix liquid crystal display or a passive matrix 
liquid crystal display. In other words, the electrode layer on the back light module 
and the array substrate is not limited to the configuration of matching a common 
electrode with a pixel electrode. In fact, anyone familiar with the technology may 
notice that the electrode layer on the back light module and the array substrate can be 
a plurality of linear electrodes. Furthermore, the linear electrodes on the back light 
module may extend in a direction perpendicular to the linear electrodes on the array 
substrate. 

In summary, the back light module and the liquid crystal display according 
lo this invention has at least the following advantages: 

I. The plurality of supporting elements positioned on the reflecting plate are 
capable of supporting both the diffusion plate and the lamp, and therefore* warping or 
distortion of the diffusion plate and the lamp can be effectively prevented. Hence, a 
back light module having desired optical characteristics so that upon integrating the 
back light module of the present invention into a liquid crystal display, desired display 
quality can be maintained. 

2. A minute gap is set aside separating the supporting elements from the lamp 
and the diffusion plate in order to contain any distortion of diffusion plate and/or the 
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lamp resulting from thermal expansion/contraction. 

' * 

It will be apparent to those skilled in the art that various modifications and 
variations can be made to the structure of the present invention without departing 
from the scope or spirit of the invention. In view of the foregoing, it is intended that 
the present invention cover modifications and variations of this invention provided 
they fall within the scope of the following claims and iheir equivalents. 



BRIEF DESCRIPTION OF THE DRAWINGS 



Fig. 1 is a cross-sectional view of a conventional straight down back light 



module. 



Fig. 2 is a cross-sectional view of another conventional straight down back 
light module. 

f 

Fig. 3 is a cross-sectional view of a back light module according to one 
preferred embodiment of this invention. 

Fig. 4 is a cross-sectional view of a back light module along a direction 
perpendicular to one shown in Fig. 3. 

Fig. 5 is a perspective view showing the supporting elements on the 
reflecting plate inside a back light module according to one preferred embodiment of 
this invention. 

Fig. 6 is a sectional diagram showing the attachment of the supporting 
element to the reflecting plate according to one preferred embodiment of this 
invention. 

Fig. 7 is a sectional view showing the attachment of the supporting element 
to the reflecting plate according to another preferred embodiment of this invention. 

Fig. 8 is a sectional view showing the attachment of the supporting element 
to the reflecting plate according to another preferred embodiment of this invention. 
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Fig. 9 is a perspective view showing the structure of a supporting element 
according to one preferred embodiment of this invention. 

Fig. 10 is a perspective view showing the structure of a supporting clement 
according to another preferred embodiment of this invention. 

Fig. II is a cross-sectional view of a liquid crystal display according to one 
preferred embodiment of this invention. 



DESCRIPTION OF LABELS OF THE DRAWINGS 
100, 200, 300: back light module 
102, 202, 302, 307; frame 
104, 204, 304: reflecting plate 
106, 206,306: lamp 
108,208, 308; diffusion plate 
110, 210, 310: optical film 
112: supporting column 
212: base stand 

312, 412, 512: supporting clement 
312a, 412a, 512a: first supporting section 
312b ? 4J2b, 512b: second supporting section 

312c, 412c, 512c: attachment section 

314; lamp stand 

316: groove 

318: screw 

350: liquid crystal display 
360: liquid crystal panel 
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WHAT IS CLAIMED IS: 

1 . A back light module, comprising; 
£i frame; 

a reflecting piatc set on ihe bottom interior section of the frame; 

at least a lamp set within the frame above the reflecting plate; ' 

a diffusion plate set over the frame and above the lamp; 

a plurality of optical films set over the diffusion plale; and 

at least a supporting element set between the reflecting plate and the diflus 
plate wherein each supporting element has a Jirst supporting section and a second 
supporting section, 

2. The back light module of claim 1, wherein material constituting the 
supporting element comprises a transparent material. - 

3. The back light module of claim 1, wherein the first supporting section 
separates from the diffusion plate by a first distance and the second supporting section 

■ 

separates from the lamp by a second distance. 

4. The back light module of claim 1, wherein the supporting clement is a 
conical body having a tip section and a through hole, wherein the tip section of the 
conical body supports the diffusion plate and the through hole supports the lamp, and 
wherein a part of the lamp is positioned within the through hole. 

5.. The back light module of claim 1, wherein the supporting element is a thin 
triangular body having a tip section and a through hole, wherein the tip section of the 
thin triangular body supports the diffusion plate and the through hole supports the 
lamp, mid wherein a part of the lamp is positioned within the through hole. 

6. The back light module of claim 1, wherein the supporting clement is a 



■ 

U-shaped body with two conical branches, wherein the tip section of the conical 
branches supports rhe diffusion plate and the interior bottom surface of the U-shaped 
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body supports the lamp. 

7. The back light module of claim 1. wherein one end of the supporting 
element is attached to the reflecting plate through a thermal glue layer. 

8. The back light module of claim 1, wherein one end of the supporting 
element is latched onto a corresponding groove on the reflecting plate. 

9. The back light module of claim 1, wherein the supporting clement and the 
reflecting plate are locked together using a screw that passes through the frame and 
the reflecting plate, 

r 

10. A liquid crystal display, comprising: 
a back light module, having: 
a first frame; 

a reflecting plate set up on the bottom interior section of the first 

frame; 

al least a lamp set within the first frame above the reflecting plate;" 

a diffusion plate set over the first frame above the lamp; 

a plurality of optical films set over the diffusion plate; and 

at least a supporting clement set between the reflecting plate and the diffusion 
plate, wherein each supporting element has a first supporting section and a second 
supporting section; 

a liquid crystal panel above the optical films; and 

a second frame positioned over the first frame and covering the edges of the 
liquid crystal panel. 

1J. The liquid crystal display of claim 10, wherein material constituting the 
supporting element comprises a transparent material. 

■ 

12. The liquid crystal display of claim J0> wherein the first supporting section 
separates from the diffusion plate by a first distance and the second supporting section 
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separates from the lamp by a second distance. 

13. The liquid crystal display of claim 10, wherein the supporting body is a 
conical body having a tip section and a through hole, wherein the tip section of the 
conical body supports the diffusion plate and the through hole supports the lamp, and 
wherein a part of the lamp is positioned within the through hole. 

14. The liquid crystal display of claim 10, wherein the supporting element is a 
thin triangular body having a tip section and a through hole, wherein the tip section of 
the thin triangular body supports the diffusion plate and the through hole supports the 
lamp, and wherein a part of the lamp is positioned within the through hole. 

15. The liquid crystal display of claim 10, wherein the supporting element is a 

. U-shaped body with two conical branches, wherein the tip section of the conical 

branches supports the diffusion plate and the interior bottom surfiice of the U-shaped 
body supports the lamp. 

16. The liquid crystal display of claim 10, wherein one end of the supporting 
element is attached to the reflecting plate through a thermal glue layer. 

17. The liquid crystal display of claim 10, wherein one end of the supporting 
element is latched onto a corresponding groove on the reflecting plate. 

1 8. The liquid crystal display of claim 1 0, wherein the supporting element and 
the reflecting plate are locked together using a screw that passes through the frame 
and the reflecting plate. 
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